This study was carried on four groups of Wistar male rats (20 of each), to evaluate the protective effect of vitamin E and selenium on the structure and biochemical alterations of the liver, heart and aorta. Group I is control, Group II fed high fat and vitamin E and selenium deficient diet as control positive group. Group III (protective) given 100 mg and 0.1 mg/kg b.w/day for 6months, vitamin E and selenium respectively with high fat diet. Group IV were injected intra peritoneal Vitamin E and selenium 1 g/100 g b.w for 6 months after feeding high fat diet for 6 months. At the end of experimental design, histological section from liver, heart and aorta and so serum changes in metabolites of heart and liver were examined. The tissues of the control positive group showed accumulation of small and large fat globules in the hepatocytes, loss of striation in the cardiac muscles and thickening in the wall of the aorta with loss of the elasticity of the elastic membranes in the tunica media. While the addition of vitamin E and selenium (vitamin E 100mg. kg/bw and selenium 0.1mg. kg/b.w) to the ration of the third group (protective group), prevent the severe hazard effect that occurred in the second (control positive group).The injections of vitamin E and selenium 1ug/100g for 6 months lead to decrease the degenerative changes in the heart, liver and aorta with regeneration of these cells. Vitamin E and selenium administered or injected to Wistar rats decreased significantly the increase in serum levels of LDL, CPK, GOT induced by feeding high fat diet alone. These results collectively
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Introduction
Vitamin E is the best-researched fat soluble antioxidant known for its protective effects on lipid membranes and unsaturated fatty acids. Vitamin E is well documented to prevent atherosclerosis and may also help prevent Alzheimer's disease. Its protective effects include the heart, brain, skin, eyes, liver, breasts, and prostate. It stabilizes blood fats so the blood vessels and heart are protected from free-radical induced injury. Selenium benefits treat or prevent some health conditions like, heart diseases, HIV and AIDS, miscarriages, arthritis, muscular degeneration, strokes, gray hair and different types of cancer.
Our body requires a very little amount of selenium. It also promotes antioxidant activity in the body. Selenium has also proved effective in fighting viruses that cause cold sores and shingles. Some studies have shown that consumption of selenium is helpful in making the blood "less sticky" which prevents heart strokes. (Dursun et al, 1998 and Griffith, 2000) .
Selenium deficiency in healthy people is relatively rare. However, it can occur in patients with severely compromised intestinal function, or those undergoing total parenteral nutrition. Alternatively, people dependent on food that is sourced from selenium-deficient soil are also at risk. Severe gastrointestinal disorders may decrease the absorption of selenium, resulting in selenium depletion or deficiency. People with selenium deficiency have a greater chance of developing cancer, heart disease, inflammatory disease, cataracts, and signs of premature aging (Schwarz,1965) .
Selenium is an essential trace element for humans and many other forms of life, and a deficiency of this element induces some pathological conditions, such as cancer, coronary heart disease, and liver necrosis (Yoshiro et al., 2003) . Selenium is an essential trace mineral that is a component of major antioxidant enzymes, selenoproteins (glutathione peroxidase, thioredoxin reductase). Glutathione peroxidase is responsible for detoxification in the body by reducing peroxide free radicals that include lipid peroxide formation in cell membranes. (Stranges et al.,2010) Vitamin E is necessary for the optimum function and metabolism of the nervous, muscular, circulatory and immune systems, and the latter highlights its importance in maintaining the health (Schwenke, 2002) . Its function is basically to prevent the breakdown of oxygen at a cellular level (oxidation) when toxic products including hydrogen peroxide and hydroxyl radicals are produced. These oxidizing agents are powerful tissue poisons (Bendich and Machlin 1988) .
Supplementation with vitamin E and selenium had a preventive effect on the elevation of the hepatic, thiobarbituric acid reactive substances (TBARS) and improved the diminished activities of the antioxidative enzymes and the levels of GSH. So the effectiveness of vitamin E and selenium in reducing hepatic damage (Beytut and Aksakal, 2003 ). Antioxidative nutrients such as vitamin E and selenium can prevent liver fibrosis induced by carbon tetrachloride (Parola et al., 1992) . The aim of the current study is to throw more light on the protective effect of vitamin E and selenium on the liver, heart and blood vessels (aorta), and to ensure that the prophylaxis is better than treatment by addition of vitamin E and selenium to the food.
Materials and methods

Materials
Vitamin E and selenium was purchased from sigma, Aldrich, LTD Co, USA. Liver and cardiac kits were purchased from Wako pure chemicals, Osaka, Japan and were imported by ADWIA pharmaceutical company, Egypt. Male Wistar rats were bought from Egyptian Co for experimental animals import, Helwan, Egypt.
Animals and experimental design
Four groups of male Wistar rats, 20 rats per group, were used for this study. Wistar rats were 7 weeks old and of weight 200-250 g. Wistar rats were housed at room temperature (28 ± 2 0C) with a 12-h light and 12-h dark cycle. Wistar rats were handled daily for 10 days to recover the stress and injection effect. Group I got open access to food intake and water with normal balanced diet as negative control. The 2 nd group was exposed to feeding with high fat diet 10 gram/rat/day and deficient vitamin E and selenium for six months as control positive group. The 3 rd group (protective Protective effect of Vitamin E and selenium Attia et al.
group) was feed with high fat diet together with vitamin E and selenium (100 mg and 0.1 mg/kg/b.w/day for six months. The 4 th group (treated group) was fed high fat diet and deficient vitamin E and selenium for 6 months then injected with both selenium and Vitamin E 1ug/100 g daily for six months. At the end of the experiment, Wistar rats were killed by decapacitation to get serum and tissues (liver-heart and aorta) for histological and serum analysis.
Histological analysis
Small pieces of the liver, heart and aorta were kept in Susa fluids, then dehydrated in ascending grades of alcohols, cleared in xylene, embedded in soft paraffin and blocked in hard paraffin. The samples were cut at 5 um thickness and stained with general and special stains according to (Bancroft et al., 1994) .
Serum analysis
Collected blood was left to clot then centrifuged at 8000 rpm at 4 0C to get serum. Serum was kept at -20 0C till assayed. Heart enzymes (LDH and CPK) and Liver parameters (glutamic oxaacetate transaminase [GOT], albumin and uria) were assyed using available spectrophotmetry based kits.
Statistical analysis
Results were expressed as means ± S.E. of independent experiments. Statistical analysis was done using ANOVA and Fischer's post hoc test, with p < 0.05 being considered as statistically significant.
Results
The histology of normal Wistar rats (Figs 1, 2 and 3) showed that the liver consisted of hepatic cords around central vein (Fig 1) . The hepatocytes appeared crowded with centrally basophilic nuclei and dark acidophilic cytoplasm. The cardiac muscles appeared long fibers with centrally located multinucleate and acidophilic cytoplasm (Fig 2) . The aorta characterized by intact endothelial cells of the tunica intima (tunica interna) and fenestrated elastic lamina of the tunica media (Fig 3) and intact tunica adventitia (tunica externa).
Feeding of Wistar rats high fat and vitamin E and selenium deficient diet induced significant changes in liver, heart and aorta. As seen in Figs (4, 5 and 6), the liver showed foamy cytoplasmic hepatocytes and large centrally located basophilic nuclei (Fig 4) . Also, accumulation of different size fat globules in the cytoplasm of the hepatocytes with thickening in the internal elastic lamina of the central vein. The cardiac muscles characterized by loss of striation, structureless esosinophilc masses (Fig 5) . The aorta showed thickened elastic lamina with loss of elasticity (Fig 6) .
When vitamin E and selenium was given orally to Wistar rats together with high fat diet as a protective therapy, it induced significant changes. As seen in Fig (7) , the hepatocytes showed few degenerative changes, as indicated by lymphocytic infiltration around the central vein with congestion in the central vein. The cardiac muscles showed positive PAS reaction and clear muscular striation (Fig 8) . The aorta showed few thickened elastic lamina between the normal elastic membranes (Fig 9) .
Lastly, when vitamin E and selenium given as therapy, it gave significant changes compared to positive control group. The hepatocytes showed few degenerative changes compared to the control positive group, some hepatocytes showed accumulation of fat globules others showed regeneration in the rest of the cells as seen in Fig 10. The cardiac muscle showed intracardial congestion and hemorrhage, and some cells still showed loss of striation and structureless esosinophilc masses (Fig 11) . The aorta showed few regenerative changes as the elastic lamina became zigzag and loss some of its thickened wall ( Fig  12) .
As seen in table (1). Vitamin E and selenium induced protective effects on heart enzymes (LDH and CPK) relative to Wistar rats given high fat diet alone. As Vitamin E and selenium when used as protective and curative therapy, decreased significantly (p<0.05) the increase in LDH and CPK induced in high fat diet group. Moreover, Vitamin E and selenium is less significant on liver enzymes as Vitamin E and selenium failed to inhibit the high fat diet induced increase in albumin and urea levels. Vitamin E and selenium shows significant effect on GOT levels as protective factor but not as therapeutic factor.
Discussion
This study shows that usage of Vitamin E is more beneficial as a protective than as therapeutic vitamin in heart, aorta and liver diseases. Similar findings were reported by Beytut and Aksakal (2001) (1997) recorded that the intra peritoneal administration of DL-alphatocopherol acetate and sodium selenate exert a protective effect against liver radiation damage. Also, Chen and Tappel (1993) found that combination of Vitamin E and selenium and b -carotene decreased oxidative damage to rat heart, kidney and lung.
The cardiovascular disease risk is diminished by the vitamin E supplementation. The mechanism of Vitamin E action is its ability to regulate cell property. As, the cellregulating properties of vitamin E have been more recently discovered and was taken into account as regards to the functions of platelets, monocytes-macrophages, endothelial cells and vascular smooth muscle cells (Leger 2000 , Pryor 2000 , Rózewicka etal.,1991 and Yang and Chen 1990 . The effect of Vitamin E and selenium on aorta is good and is a promising finding as the addition of vitamin E and selenium leads to improvement in the structure of the aorta. These results were supported by Mehta et al., (2002) and Wójcicki et al. (1991) whom recorded that combination of selenium and vitamin E, results in an intensified effect on the improvement of metabolic processes and on the reduction of atherosclerotic plaque formation in rabbits. Parallel to these findings, heart enzymes changes induced by high fat diet were corrected by addition of Vitamin E and selenium (Table 1) .
Vitamin and mineral supplementation have been promoted as a strategy to prevent atherosclerosis. In vitro studies have shown that antioxidants such as vitamins E and C, carotene, and selenium reduce lipid peroxidation and free radical damage, which are important intermediaries in the pathogenesis of atherosclerosis Bleys et al., (2006) and Steinberg and Witztum (2002) . As, the effects of dietary sodium sele-Protective effect of Vitamin E and selenium Attia et al.
nite and vitamin E on the microvascular permeability of rat organs such as heart, brain, kidney, liver and eye were investigated by using the Evans blue leakage method. Combined deficiency of selenium and vitamin E caused an increase in the permeability of the heart and eye with respect to their controls while it had no considerable effect on the permeability of other organs. On the other hand, toxic levels of selenium (4.2 mg/kg) in diet decreased the permeability in kidney, liver, and eye. These results suggested that low or high sodium selenite and vitamin E contents in diet could alter the microvascular permeability of different organs in different manners. It might be important to give reasonable explanations for the pathophysiology of some diseases that are characterized with organ damage and /or dysfunction originated from selenium deficiency or toxicity (Yilmaz et al., 1996) .
In conclusion, it is beneficial to use Vitamin E with selenium as factor that can protect liver, heart and aorta from hazard induced by obesity in high fat diet rat. Moreover usage of Vitamin E and selenium as a protective is better than as a therapeutic vitamin in hepatic and heart diseases. Wistar rats were exposed to high fat diet (HFD) alone or together with Vitamin E in food or injection. As seen Vitamin E induced protective effects on heart enzymes (LDH and CPK) relative to Wistar rats given fat diet alone. Vitamin E is less significant on liver functions as Vitamin E failed to inhibit the diet induced increase in albumin, GOT and urea levels. *p<0.05 relative to normal Wistar rats. #p<0.05 relative to high fat diet Wistar rats.
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